mTOR, cancer and transplantation.
One of the most clinically important molecular signalling networks to emerge over the past decade is the mammalian target of rapamycin (mTOR) pathway. mTOR, the protein kinase at the core of this intricate and continually evolving pathway, controls cellular growth and behavior, impacting vital processes from immune reactivity to cancer progression. As researchers, surgeons and physicians in the field of organ transplantation, we have acquired a keen interest in regulating mTOR activity, because this molecule is not only able to block IL-2 signalling in T cells, and thus alloimmune reactivity, it is a critical part of the cellular circuitry which is often constitutively activated in neoplastic cells, leading to the all-too-often occurrence of cancer. Since allograft rejection and the development of cancer lead most lists for causing excess morbidity and mortality in our organ transplant population, a thorough and current understanding of the mTOR pathway becomes essential. In this review, we endeavor to unravel the latest molecular developments in mTOR signalling and use this basic knowledge to generate perspectives on how pharmacologic mTOR intervention may form a balance to impact long-term antidonor immune responses and the development of malignancy in transplant recipients.